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(54) FORMING METHOD OF SEMICONDUCTOR CHIP PACKAGE AND CHIP-BONDING TAPE FOR 
METHOD 

(57)Abstract: 

PURPOSE: To provide a chip package forming technique, wherein beam 
lead connection is simply and surely enabled to a pad of a chip central 
part, and a bonding tape for the forming technique. 

CONSTITUTION: A bonding tape 110 is provided with an insulating film 
107, having a plurality of apertures 15 on the respective positions 
corresponding to conducting pads of a chip, and a plurality of conducting 
beam leads 13, 1 03 formed on the insulating film. Each of the beam leads 
has a ball-shaped bonding contact in the aperture 15. The bonding tape 
is positioned on a chip 112, and connects the bonding contacts with chip 
pads. The beam lead contains a bridge beam lead 88- connecting a pair of 
conducting pads on the chip, and contains the beam lead 13, connected 
with a conducting pad in the peripheral region of the chip and the beam 
lead 103 connected with a conducting pad of the inner region. 
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^^•r -< > ^m^^ 7'©^^* v Ftcig-^-r e 

-A • ') - FB? f y±©-^©lS^' ^ F mttit Z> 

/cJ6©^&t*-A- y-F (M^-B. IM1©88) 

tf c £ #r * . £. tc . ^ y 7"©^2gUfIllS©*S^^ » F 

{cs^-r-5fc&©t:"-A • y-F (i3) te-fcofrtaHH 
ns©^^ y F(c^-rs/cj*©tf-A • y - f ( i o 

3) *StsZiL&-C%2>. 

[0 02 8] JWTC©?EHJ«cot>r»»c|SBJ-r^„ * 

By- F©sa»«:«*r&. *>*>sjK-^«r^-rs/c 

aotcftffl^ns— o©7?ffiB. -7*-s>^-^ (1 
0^©7K**$t?r;i/=f>**xs-tB^^, 4%© 
) ^©M7ct4#ffi«'f-C. 7-*CC 

j; r )i>w&f& ^ n €. #ia©ss * t - a * 

©y- F*>e»^*^Sf S/cJ*. *?cB?K-^©SS{b 
^(HliS-r-S/c^^Sti'S. C©^i*{cJ;tiB, 511^ 

•5>„ C©«B. ttttSMbfcfcBe&SH^t (*^?tifc 
f^-CBlrilWCi-Cfe^^) ShrCiftlsOt, 

^^S^CC^^CC^-S. COtlB. *->#*^iBie 

-7'iiS6M>. -tfA?L3tifc/-?>7 - (±fe^-*-v 
>X©!fffiF3l4 3 9 6 4 5 7^#M) B. ^fe^< . 3 

[o o 2 9 ] xyr • ^-7' 
y<> 7' • x y t - 7"— 7'B, ^ f 7"©M^tSP«:*s/< 
f±© y - F^vmm&T ->tc*), 7<onu<Dffl& 
raomwizft-? tc y t •s/c*© ^ ©r-, ^H-^Hffl 7 ^ 

• V A-Y^^'^WS.^. FCC 

^4^/c6-rfcis6{cM*bi=>„ xyr • 7*-cb. 

^- Mi tf - A ©Jl 5 SrM* r ±^fc J; O'T^c^tH "T 
^©tc+^^cilS^WT^., ®mt4t*-A^3G#f 

(#U7- -r^t?^. ^y-(3 F^flg©) s«f©w 

□rt (c Jf^fig S tifc T A B f— 7*©^B. 
;l-B»ffi©Mffi©±^*ia: crF^rtc^^ . 
[00303* U FiiBif— ^"±©»f3e««©4>* 
(C**?-^E«IB. *y ^ 5 Fffll»©Wfl-©5fc. * 
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C<fcT& So 7*7** ■* #*ScfcCHz5 5 *£© 
x 9 W4A,/<£-3WC V-if Cite 

ffllEfcci^i/Tt^. c©c flnX3ft& 
^©^E^oMc^cfc^^cD-e. $fcu--!f©3&& 
©^oTj^fr^S&ft &<££&©-?&&. C ©#&&*> « 
T«cttWr4J:5(c. *>#>-533iJK^»©ragi£35Jra-rS 

[0 03 1 ] sK-;!/ • f-^jSti, • 7'?ri£:> 

• ^-^Sctcfco-cSgESftS. 
[0 03 2] s^fitiibr u-if^fc^^finx 
arm. u— tfta^j^/c^^^ns^x*^-©^ 
% 6 fr—y5&®& >&mft i>c as c <fc a* u « o t*&e-c * 

T©u-— tfffifr^aKCcistfb -<:*?< <#g5&*&< . •€•© 
fcft-t©«»*5W:fttl». JBdt3ftSflfi6©*&— 
tttt. ^^#TABtf-A©^^CCJtt5WilM 
tttffcfctf. »JjR3ft*#-A-©fiffiB. SI 

j^ffi©fiffi»tL-cst{br*©-c. ^-a© 
/PS a* io. OKoeXtturt). ->u©ias»ftT*> 
3. 2Xjtfb-r&ft£ttr*&. 

[0 03 3] ISHSWC. ffi©lfc£Ut 1 0 83 °C"C^ 0 . * 
•MS PWIBB4 5 0 •CTlBrfbOteft-S^N&te*!** £ 

U — f $ ttT - f <fc o r^ifeS ftfc e - a ©i&SB 
*>€>1. 0mm (0. 0 4 0 -f > ) *«©{&««:«« 
*S|gii&6ft&l»Ci«SS-C*6. U-lffcfc© SBSHItR 
ft/USB. Xg«r^7r-&fc»«:^S^ra*©Jia'*"S 

[0 03 4] TABA-s^-ytCioT^hS, fcf- 

A©igg|5{c * r- ;^ftSSf>*H O ^ ( 

stf-JU • -^-^ • /0:/44m6rtH>©T\ fj^i 

-So #y s F«re»fi©j^*i«fcanF r 2f^!K--d' • ^ 

-■7 • ^OP'SJiSrSi. HIK^U «T«cS.9if 
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■5 «fc 5 K - £4ftB&>J TAB (Cft^-r £Jf.£E©1^? i «S 
£flfa*1>-~*- K±©/h3£'0:?'©#(ca>#'£ 
x-v^-fXSftfct*-—*- Ftei*Ri*-*"*c. x 'J 
T • r-V'TAB^Dj^CC^-SCi^SU/t. c©^ 

t«gt*^ -y-— =e- K©»«*»J:o t afcett*8S 
-T. >i< v-»^©±^*j «fcO r F#{tSO £ £ T A B^*> 

7 - ©«^. ^pifi^M- - v ^ 7 -i x s nr t > «c t, ^ - * - 

[0 03 5 ] rtZs7 • ^*i®(,itr-A«SaP4^-5 

• * * «; ta^s 6Sft**wiaa*+»(c±ia4©-c. 
c©ci«c©*a©!*efe)stit:'*s. 

i*©#JS*t4-rSCi*sST*l/C>. C©C<h«, ®S© 
20 |ffl®iEftfi£S ; &^FT'5©«:©So„ tf-Ai^gp©^6 

«fi©*>*t>«*«:^«:Aftte0r*«:BiaLtt:. M 

ffi#xe4'«:iitrrsct3&jr#*. ^ 

[0 036 ] iK>f^ >^ • 7--y ■ *-'*l>-4 ( 1 1 
0, HI) tt, 12) ±©x U TS^iM^ 

3nfcTAB^f-<>^fefcW„ ( 1 1 

30 o ) mmmtm(D7 * jvAmm < 1 o i ) s 

fc4>&< <t i *©^«^— rf • tr-A • k ( l 
3) i. ««»{C!K-*- ^-7-©^-;L- (9) 
2»^/5:< i^l*©til$St:-A • U- F (8 8) 
■T-5. 7 ^ JUAS^ (10 7) KTfi^gP (89) ^ISW 
6ftTl,>-5„ SiS ( 1 0 7 ) F*3©«^©r^?L ( 1 5 ) & 

(1 1 2 ) _L©^* Filig^-ttSft^o 
A»« ( 1 0 7 ) «. bT- A ■ 'j-K (13) ©— SP^- 
*ig3?L (15) rt(cSy5J:^«c, bf-A • 'J - F (1 
3) £3;}$U tf-M**?? (12) ±©^'-^ F6C« 
40 ^3*vc<,>&„ tr-A • »;-F ( l 3) itv 

(10 7) ©atas (89) ^S^-rji^ri^,, «flc-c 
vF©— o*J, (9) t&g^"&SftS. WMtf 

-A • ') — F (88) »*©««»©#- (9 ) TdE 

W?L (15) (112) ±©— *r 

©;•? ? Fic^SftS. 
[0 03 7 ] • 

iMwaK©'** FtcawMtofany-^- f-A • u- 
f * f - ^ ass # > •* > ^-r s ©^ ffiffl £ ft £ -f — ^ 
«. i»<o*»©«?«*«itrt>&. Wffi-rs^ 

50 □(cj:'3r®je3ftSiaB»©7U-A*fl|*SJR» : F» 
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t'-A • y- Fo&KD-mt&fflno-mfrzffity-o 

—a • y — RJ> 7 u - a &9 o r it &fttWD±-Jjls 

[0 03 8] *K-;l/«. Au. P d . Sn. Ni, P b 

[0039] #££njtc ■/ >?tmz 
si<yv- • ^--^sfF-r-sci^*. c©#y-?- 

• ?— 7te-#©«®fc:£JI*Sf*t*--A©^©y- F* 

[0 040] 36(C. J: titf. 7 : --7ga{)tf"> 

f ■< > ^**»*Hftr -S/c»<D^S(*. II 1 *J«£ 0 s * 2 

#K-AO»Otf-Ft^5. &B«<*tf-A«^ 
6. fcf-Att. «Si*;^-K<fc-3t* 
S^f-A^/n^-r-SfltcJS^iSSISWiSOlWirai^J: 
< 4oTU5. ^JS^t-AOJg-^iSSRtcm* 

[0 04 1 ] ^!#«:©^^BgP{C^-;l/£^-ra/c 
«>. ffi7c14AfX#H^O?¥irF-CifeM5«(*e-ACD^T- 

•S. JffJfcL-UHSSPJ©^ lo<D.^HI«. #JHj£{*©4i8 

[0 04 2] T-Plt. £mmfc<D%l&iT-i>m ; $:t& 
[0 043] #~-MZ. A u . Pd, Sn. Ni, Pb 
[0 044] 

[SWfetffl] &TF. C©^BJ©HJtWc^t,>riftBJ^5„ 
[S2*}J:D'*[g3{C*5C^r, LS I Wk^vfl 2#. # 

5S3ft/cj}<y-Y 3 F«ffll©7^;UA^P)fiSD, C©^IR 
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mltlii. XmiliCMK V? 1 2±X<D>*v FtC 

s^-rsofcaiyfcwwu- f • >^ ( i l 

B) sK-^9 4.*orfiS4«r4»«tty- K*«*fc. 
^tjv- • 7 r @tt#>?w >f (TAB) f-7'1 
0£. *BJffl»r(J^'-;U • r-7"i^o sK«-Jl"f- 
-7* 10B. # y -f 5 F®JJI©7 -< ;l/A£^trStg7 £ 
C ©tf 'J ^ 5 PWR7 •/ A A©±-CS|5#&JKC29{* 

tr-Ai 3©»<fcfcofcfi©^*-->jWi^3*i*. t- 

10 -A 1 3 y 7*1 2 £HS«5 ffl^^St^T^StTC 
f— 71 0«3 5nimgOf--^OM4 0tfc 
0> 3 5mm?l7 ^ X<A £|aj«©$ig£ l,Ti,>-2>,, f~ 
-710JCW:. 0£y-;Mc#£55t<3. y-;i/ 

*>6*89tHo> f-71 o*jii£fcat>©*7'n-in? h • 

*-JH l#KHvt(,>£. fi£oTSt£7±©a£f£tf-A 
l 3©£jl^£->«. T-y' 1 0_h©zg®&e-A - 

y- f 1 3 ©m^*H»ai©»Kirea59 » 7 i 2 Jt© 

7*i-")A (SfcttM^^n/cr^SX^A) ©2g{* 
^•■^ F2 1 ft: T A B (7— 7= ■{ >f) -?Ztc 

■C. #-^91*. 94^7 F2 1 0±«l3m3 
ftfctf-ji' • f--7 • f- A • «; - F 1 3 tcfflH-tZ. 
s#-;U 9 * * -y 7 1 2 ±©/< » F 2 1 iC&iJi#-r ^ 

y - f i 3 «. icmm?2> f -a • y - 

F 1 3©F*3ffltjy — F • dO^-y >f ( I LB) (2 

ir^-r{4M) *-csio t -cc»*. f-^ios, 
7£^w-rs/c«?)tc©^tt3nfc) iE^©^i 4 

^©t^itWL.. y - F 1 3© I L Bffi^S5Jh©#- 
^9«. 3S1 4 4«A-CT#5ce^ TWJ©^f 71 2 

30 F2 ltcaLr. -entc^sn^o y-Fi 

3 ©ffeia&tt. y - F 1 3 ©MiS*^^ ^ *r- V> • ? -j 7 • 
*+yr$;tetta« (H5W) {cg^-c^€»J: oK. 
T--7 1 0©M 16. 17. 18 *i«fcj>' 1 9 ZMZ-XM 
^6. t-A©^jy- F • (OLB) ffi 

S|52 0-C4)S o MS')- F 1 3©OLB^S|52 0B, 
*i£ftlf r . B^S^ft? » 7 • + r y tccs^-c 
tSJ:^, ^1 6~ 1 9©3T-C-r--7l 0^6W»r3 

[0 0 4 5 ] m 1 it. J--jV'\ 12 (^-7^ -^74 

40 ^-5©-c. ffi^-r-^-r) {c^snsxyr • t--7t 

yr • 7^-7*1 1 0B. ^ ^71 12l©i<fO^'jF 

©J&i^ujt-A i 3*>6#y -7-affii o 7F*g©&m 

15€/fLT. r^l 1 2©^SPiC*5-'->"f F2 8 
(CfttiffiS©TAB&i^<fcl5l«r&£) ^©gMi. 

^ 7©ftg|5«:£> S f F ^©^© 2 5 „ x >; 

T • 7—71 1 0 It. • f— 7©sJC-;l/9-C^4«8 

•TS|lfb^1®i^b*-A8 8£ffltir. 1 2£BI 

50 1 2±©20©I LB^'"^ F© 
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lffl*«tt OTSatoWf*.* «fc 5 (t U-CHS. CtiltJ: K) 

x'J7 • -f— 7*1 1 0«. UT • t--7**>6 (0 6 
(cmU -eti*Wjtl/"CJ£lT«cttWr*J:9tc) ttUtc 
#)yiR6ft£= x>J7 • 7---71 1 OB. 12t5J:0'i 
3 tmCfilfrC*? 71 1 2(CS£3ft&<, 1/#>U 

1 2±<DrtM-''ts» Ft*. iIS?©TABftg£t*:fe 

<fctf#> -f > ^ie-c»f-c s zmmz'n 5 tabic. 

s&<. tassassti*. *-^9B. 7—7<D±-fiic io 

JlO'&<DT\ If-*- FBftffiJ - F*g£ I L B 2 8 £ 
IS! GTa&Tg^^T vCi **T'# *HM - K»£ 

tt. tr- a i 3 ©^HffJgSB 2 o rtf t>ti5„ 

[0 046] B*WS i. IliJ, ^ -7 7 1 12 (CftT 
fcf^l 1 2±©^!7 Ffffl©tIS«i&£ ©>!<&£■£«: 06 

■? -* )\sj»mm i o 7 b4>& < i 1 1 ^©^ist 1 — ^ • t* 20 

-A • y - F 1 3 *s«fcO'«§$8 y — K 8 8 Srii^ £. * 
-;<M10 7tt. «a58 9£WU *w«l/-fB % - » 
hf— A • y — F 1 3 CO — SB^^i 1 lOW-US 9 <D— £$7> 
&jffi*-c5£tf£<fc:5(c. e-A • y-Fi 3£3t?#-r 
•So Sf-A • y— f l 3». m^s Q*m®~?xm&. 

M^-^yy'l 1 2B. F*«*. Cft 

6©^ FB. 1 2ii'J7 - 7* 7" 1 1 0 £ 

(Dffl<D#-~)i'1giti<<c<f:-?X7---7l 1 0(tSM#Jfc<i:t>* 
flWfiWfcSteSft* «&b-A • y- F8 8*5?^1 30 
1 2±©^< ±b—tt<DJ-i y b'r£<D\*}%mi?i : £i>tc*> 

-r. mi>iztc\zT~*mmx--m)tz&'>it, i#©tr 

-A • y- F 1 30&fti£LX. 1 2K.lfi?Z> 

[0 047] S4«, ^f-A 1 3©*g§P(C*K-.rt> • ^ 
- 7<D# -)V 9 &Bf&T2> tctb. TABf- 7*©# U -7 
-» : E7±©a3fcf-A©«Bgp-ell3f-A 1 3 (C^T-SSI 
IfcU — *f • t-A5 9^-r. 

[0 048] 100k w/ c m2<DmJ}&&-Ctf-->\> • 

7— ^"©e^^SIEgfc^fofc. r@#g|jg (Thin solid 40 

Film) J . mS pplll-117 (1981 

Sp) (CBfrtS©P. B. ^y- (Pewy) . S. K. V"( 
(Ray) . *5£&R. #^V> (Hodgson) {Cj:*W^ 

*§£\ 1 OOM^Ll 000Mw/cm2Ol^jSg 
*^Jfe©fc&(C^£3ft£C<fc£^LTl>S„ C©C 

3^±(c&£T3ffctt**&£t i^T. 
[0 049] B5tt. 3!WCe8B«:»-S<JnS»3ftfc¥S 
&-y-*- F 1 0 6 CC «fcSJRE««©. I4®#-^ • 50 
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?■— 7" • #-)\>Q<D$is7 : -< >?Zmir. msMicte^ 
X#-~)\s- f"- r?*(CB. &©#*&— Efi8*>6£i;£2o 
(DffldSfiStbZ. -y-*- F (*'>fM >:?X*) **#- 
MCgyarf S<b> EfciAy F©r^©SfttB»* 3 ^3l»© 

r, Fi#-A©wB©jaysiB*»K:i*i>. fie-? 
(^••^ F«:SMLTt>^±i^y-F{cJ:b^r) f-^i 
tc^c-s. ^s^y-F©»^ R««cjeaj*«*rstc 

t,^Wfttf^c6^t^ »2©iWj*«. ^ffi'ftSft/cMtt 

[OO5O]06li. *miK.U~3-C. l3 2*5cfcC>'03 
©^<-;U • r--"7'£J£*£T5fca?>©i^f A£/nt\ Sfe 
T—yM") y-Jl/4 1 #s. 7* F Ui^x h ©S|tJ@lt?1*S 
3ft/c^©«i«il$ftfc^'; 5 FiJlf-^4 0?: 
JU^-TS. 7"-^4 0ti. lltc^ti^^^nir^ 

h 7*H/^hS5^5->^5 10T 

©ffigKjttf. 7* h h^7t^>7"5 1 

0±fC{£5 4£Jf^3ii5. Cft-C. r-7 - 4 0©!53£ 

[0 05 1 ] ^««fx ^ 5 "C 
^-5J:^K:> giJ-t?©2o<JD?S*sjfSUl^l{iBJ©flES± 

io©?gtoT^-r) . ^s^/c7=r huyx 

X h<D'* 2 ->ic<f:-}Xffith£ tltcffi<Dgmit. Mb 5 
•Ci^^>^(cJ:-7rl^i3ft. «0©7* Hxixxh 
•cStjftfcf-A • y — F 1 3*^S„ 
[0 05 2] %^ntc7V-i- ■ 9— y'5 6«j£23S; 
*fc«^;U^iCu-1f^g6 0©^®®-?"^), ^H6 
0«. M5 9^£b, ^©^5 9«^5 9-CStit 
3ft*mi'>^6 2^riiortf-Al 3(C^/c«5. fcf- 
A 1 3©^PK^-;U • f- 7'ffl©4<-^9*0SS-r 
S„ I — -tftc«tS*'-;U9©^5JaB$lJPKfl«JX^ (S 
^iJ^BSSftS) -C&So -r^ft^jl«©7'l — 7" • t- 
-7 - ±©bf-A 1 3©4fe4SB. ftm^ft/cl^— y'fe^tc 
<t^rj§Sls3^So tf-A 1 3©^BHtSft/c^gP», ^ 

fte>* s TABfcr-A(c?S^ru—if©igS8^6iI< <t 

^-;l/9*5t*-A*>6^iiT-5>i. fcf-ACi&^ttgft;* 
ft«Cl»©-C, ie*%UK$ft€>„ 1 =|->x, 1?35S 
^P>. H.1 0 0 5 i'COOSgtf-A©*!^ S3 2 0 
0 5 ^OXD^-A^m^miOX&Sl 10i7D> 
©i$9{c-T5©B, 3 0 0mJO7;H>Xt+^t* 
•2>„ »PU--!f-effia«C»B3ft&3fc«>. b*-A - y- 

Fi 3 ©5^(0*6*^^9 *sr#-5^ ^-;Kc«-r 
•S^lfgEil ( 1 0 0~4 0 0 5 ?a>) *m*XM<Dt' 

-A©KaJ»wi»**»-5. tr-A- y-F©»a^(c«t 
o-c. *-y-rs F«jii3m«it*«»«3ft&t»tt»9. 
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T>m u & i- ^m-zmmic a x o fc. ktkswb-t 

[0 05 3] ift-A*5«fcC>mP.3!Pl^^-^9* i ^- 
IfaUW* <fc ett*-* 9 ©^(C <fc -o T fc 3 tilt <- » «fc 9 

? F 6 3#f-A 1 3Ja>f*f$*i£„ 
[0 05 4] ft&Stlfct/— tf • f-A5 9©TTtf- 
A^ftg&ifc-rSfca?). {4S^X-Y-Zr-^l/6 
4*5^ffl3ti-5„ ^(SStlfc**-.!!/ • t— 7*7 0«. 85) 10 

[ 0 0 5 5 ] Au, Sn. Ni, Pdjfc 

«^©ftfe©^j!5rC u f—-?±(,cmMer>~?%-tZfcit><D 

s/c{J€-©<te©s^'#{cjib-cc^„ «>->#pj^ 

&tt/Ui:ic«. PhSn. feiy'PdSn ^©§8IB^ 
tc. Pb I n^©I n$W^fc3&s*^>. 20 
[0056] TAB m&O f - A^gP*SO*^i4^-2) 
es^TABtf-AicMLTlismffitCi^^n/c. £>y* 

it^TIE5c^L&Wti«&6#t^ 1 0%©*St£r^ 

*>64 0 5;l/©id-S{cgBg5ti/cb-A^g|5{c v 
BE^Vl/* ( 3 K V) *sentra§tlft:„ C©gtfKcaLft:V 
7 H-^rSr^iL/c I BMttOPCAi^^hS^'Jl' 30 
X«, *.5FgffiF«9'r>'^l/X©^[*jJ:OV^XfI?:^M-r 

> • ■7a-7 r <£lfg<£2tiX\,>2>mH^KM%<DA2>Z F5 
-f'^L/to 1. 02mmX0. 3 6 mm ( 4 SA-x ] . 
4 s;u) ©3£ff$il57f-A©^«c*'-;i4gjg£0j&-rs 
fcsb. 1 5 Ufj»©/<;UXSi 5 0 YoOimmmk^-? 2> 
5<@©>-Ol/X#fflt><E>ftfc„ c©ffiS&:£ffi&ktST- 
? • ^-;uffi<tP¥A*s v cayfimz. Sgi^tr-A©^ 40. 

gPtCT - S tlfc OtHlfc^, tf-jKDtp 
.OfrfcO. 7 6mm (3 0 ©iC-5«cKg?nfc 
*-y -C 5 F8iJJi©:Sm$£K«»«£^x&#>ofc 0 

[0 05 7] C©#&©WM4CC&W£ftg&g3ttt. 

fts*j j: o'tt s^n m oimic®m s n 5 * - ^©bj&t? 

fffitej&RU fiSi£«>T£ 

[0 05 8] C#>U ^©fcfeKii, ftt4©J?<&*sJ:t>' 
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fs*. tmafpg&ftHHi'. stfAft*ifie&«suioi 

f&EJ&*ia7K:^-r. C<DWr£>> tf-A©S?§I4«> t* 

- a *-c©j»e**j i c^aao^iitttt* ft h r gsffi 

tf'-JU9#f-A • y-F 1 3±ft3J5£2fri&BU©f- 

a • y — k 1 3 ZTfk-r. f-A • y - f 1 3 «. iise?* 

±<j#S£l/&l>. #-)l9&Bf&Zti2>ffi. f 

—A • y — F 1 3«5feSi5<©lrg|57 3-e^<i&-p-cc^ 
4. #-A9*«i7 7*>6©*mx^;U+-- • f-A 
tcj:-pr?f$JSSti5©r. Itttiif-Ai3©»i,> 

S|3#7 8#£l3iX*;U=F- • fcT- l*frh<Dmc J: -,xm 
{LSft. #-Jl'9*5ia^^j||b--A 1 3©r£t,^g|5^7 

9©ss*5|^®T■r•2.«^^* 5 * , ). ^ntccfco, 
jv 9 f - a3b# 7 9 (c— a^-r & <t . t*- A©a 

[ 0 0 5 9 ] m 8 w> m 7 © b - - AKR^^^tf-^ 

t„ C©Sth«. ^^<0'*i^fiRT^'J*@7 3' 
f-A 1 3iC2gA3tt. i^^-tct-^tM^iifc 
f-A©?gI^. f-A 1 3©5f3$g|$#2 5 OfC 

[0060] ^'-JV©7fa*JJ:C>"14g?:*lW-r 5 4> 5 1 
■o<Djsmtt . *BE*5 J: {^V^yUX ifafCMT -5 ^W^^ M 
-Z*mW-tZ CitSi^. ^0C^^J#^Fb1©1»« 

-mffifribfiiz. ^o-^~mmt. mi.m^mtszm 
iRznicm£.xftm-ir*><Dx\ musat. fc«^Eg* 

testis,, 

to o 6 i ] H9-C. ^I4f-A9©K?>J«. 

ffM*W-T51S^©^5tifc^S7 5lcJ:-yXT-t> 

mbznz. r-^m.^ti^xco^-^tm^A 
©mwtc3e>sn. ©t —fttM 9 ©# y — F 

IC^tc Z> «t ^ fc -T -5. /c*> IfiMtff: 7 6 *5«© 7 5 . 
T-S. «7 7iC<l:r>-CC9(tcS»kStld. 

[0062] tt^rff S/c*©5U©*©5i. 

s«s©ra-c. s/cijf- 7"g<*©±©#f-A©wc 

-A^/c0 l*©f-Ab*^jE5tl%(.>4>©©. iS^fc 
©7 U-A£— StC^-SC 4*i-C#-5 0 
[00631 7-? - " 7— -7"©^ 

a* s '5J^r*0 . cn«x y r • ^*>7" • -?--7"(c!£3S 
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■?<d ^ v y*m%iT & c t tmmv$> s. as?© <t*©*' 

[0 064] 09 T\ $J?ifSB;<*£:lgig# 1 3 

[0 06 5] ^B^v^-y 

iC^^W-tz— >3>©B2 4. 2 5?r[i^fc^<£ 10 

tcmc mmt£mm2 4*5^0*2 5£wrs2ft©#y 
7^^ccj;o-rta:W6n. #y^s F$Bif©5CHc 

gMSn^iHi^2 4*Jj:0'2 5©^S|5©fi^^. P3TL2 

-AtcJ;^rSM^ti > Si!©tf-.a<9AiJcfcD f 9B;^ 
B^*8©tegKIBt&tf^6ft-5. 01 0©#y-f 5 F8JBS 
©->-f-2 6*J«fcCJt2 7«. jEL<{&&&t>i*L-cm> 20 
«CPSb"CS:W6n. #-;U9A. 9B£SU«:lIffiL 
tilO i,cm?1g£r&tf 0 fc2t>. F 3 1 tei^S 2 

-s„ S5i©*-^©il:s«+^*ti©-c. -eneoc&o 

tftf htlX ^2>m<D U- F 13A, l 3B£ffil:fr(C. 

ii5i©^-;u«. mmbxmz-rz. c©Mtcoi,»t, 

OT(c$ e>tc|iftffifc:SiBJ-r&. 
[0 0 6 6] 01 O4jJ:O'01 1 {cte^T. — M(c. > 
^-f-fe*— >3>©B2 4*i<t:t>'2 5tt. *6i^t*t^ m 
t. h < fit. * 'J W 3 FttJB©^- \-m<D# 4 30 

;wo ©J12 6«cj:^r^it54i-S„ ±fW©^£^-fe* 

-^a><DI2 4it tfy-fS F«flS7 ^l/A©->- F 
2 6&C«fcoT3a$;**l£„ ±flN©>£^ •fe*->'a>© 
JS2 4 fit. iffiffi2E^e.«{CSI«I^-C^-;l'9 Bt«-r 
Stf-A- 'j-F13B«i5. TmOJZ'yJ-V- 
^>3>©J12 5fi}\ y ;Sr^^-fe'-S'3>24£L-C^-r 
tf-A - y-F 1 3BCCgftftr6j#©t-A • y-Fl 

Kior^FStli. J12 4 |*J© t- A • y-F 1 3B 
©1 3^«, •y*5-f-tf-£'3>JI2 5©— SP^-CibStf 40 
—A • V — F 1 3A©$fe^(C^5#-^9A©JiCcag 

y^^-T-fe*-V3»12 4F*3©tf-A - y- Fl 3 
B© l*©^^-*.*-^ Bfcfc. ^-Jl/9A©±(C 

lists. 

[ 0 0 6 7 ] 0 1 OOf^'-fXOiSIl-CW. 
9A4o<fctf9B#7gf££n£BUCC. i^?L {t3*ffJX? 
^>i^. SfcttU — »SlOSa4Il>t, 126 

*j j: o* 2 7 ccenen 2 9 fci j>* 3 0 momwfov h 
n&. u— jr. r-f$fc«e©ftk©»^x*^ 50 
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(c «fc ■? r . ga?uc * -5 f - a • y - f (D^m^m? 

SCiKcfcO. iK-^9 B*JcfcO'9A755^SnS 0 

[0068] ^-^9 A*j<tj>*9 B^enen©)!^ 
fissnfcf^-c. ttg^v-^^ffl^-c. spat 
mots- b 2 6*s<fcc>'2 7 ifi. mm<D&fa-cm>icmi& 

bTtgwens. 3 6{cfMB«:fit. #-;i/9B4Wf§ 
# y 5 Ftttt§©7 -f A 2 6 £ JU9 A SrWT S 7 
-Y.il/A2 7#. #"-;U9 A*$iO'J12 7 Jfe <t'<D« JiSR-C 
SK2 6£X$?*3t.&. jK-;1/0 A*J Bfit. 

iiofc^ti^c. aessn. *n6©as^«ti?s 
o-tft^-esns. 

[0069] *K-;U9 AteJcO'9 B^Sl^raiLr-?- 
n6 2^©#-Jl/©fffltC&-&££DSfc«>. — M©^»Ji 
v F 3 1 «fcO* 3 2 & ( 2 *£©* * v V 2 n/c~>- 

h©?fsp«w±-c) tefflsn*. ^©^-jugA, 9B 

©IIIi+^KAtuor. 01 ltc^rTJ:^ en 
e>(C^$nSiH©tf-A • y- F 1 3A*J<tO'l 3 B 

[ 0 0 7 0 ] 0 1 2 ». 2 -5©I^¥IiSWI#^ 

»»jsfit?s^s-tts«RS*^ , r. 0iote<ta t 0i i 

©^ y 5 FWHIH 2 6 <t^f*:@ 2 5 ©R8K:, >i< V W 5 
F«B1 3 2(C«fc-,r^3n^Sttgife^ffiBl 3 
lASJfASnS, 11 3 2 (it- A - y- F3W*S2 5 

©iKt^h^. #W-©$6«I2 7tt. fc*-A • y 

- h'^JH 2 5©XTCcieg§n^>„ 
[ 0 0 7 1 ] 0 1 3 fit. • ^-^RWiMilO 

T. SS^h/cTAB^-;!' • ■ ;)<>f ^ 

01 3fcm-?>>H-Y1 l X. 01 0*5^:^01 1 
fP)S$n-5„ «±gPtt#-;U9A*Jj:OT12 5T*0. 

en p. ««^Wif6i^* -bfc h ?mtmtj;&ftt£m-es> 

iBMis- h 2 TSP©4M©^-^9 
A, 9B, gAfciyQBB. #-;U9B&{i;i7'dIK: 

H2 5*5^^2 7*5ffjn3ti-5>Bu{c % ^feS^snrc* 

^±S|5©*"-JV 9 A^SJE*^^ y F 3 1 *$ <fct/ 3 2 © 

t\ i2 64Wftl-r5Ci*5t*4. 
[ 0 0 7 2 ] 0 1 4 (i. sj« 'J A 5 Fgfflt^©t-t*4*^J?S 
^^•>;^-StS±©a5l©>''<'f K^©sK— JU • T.— -f±.G> 
tf-jU&tfyf-i > y^^T. #'HS FfSMIJf 2 6 ± 
©tf-A(c<}:or3tJ#^n/clo©^-;l'9B«. #y 
A 5 Ftifffi (#'Jv-lB»S/-h) «©ttl»tf^Jf3 
4±©M©^9 F3 3CCT<'«:fe«^-Ct^>t^(C* 

So 

[0 07 3 ] jRffl^ s> 7"fflS^^-t ^- ^ 
01 5«. e©±SB3tfflCCTAB*"-;U- f-"7'WJlft 
1 OCW-gp^^ffl^iitri^tc^g^n/c. ^B-te^ 
5 v V (MLC) B« 1 3 3%^T. cn«. M L CM 
113 3^ ( 1 ) P»0iE^fil5:^fil*^flR-r 5 
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tabmmzft&t&s. (2) mte&wmzbtchttcito 
mtzftz^* sfc« ( 3 > c - 4 (ffimpm?- >> y 

ffitn '■ Contnolltcl Collapst Chip Connections) £P¥ 
iZftZteA,tc#-)V> "T^to*., V 'J v v -ftZAstc 

[0 07 4)015(3:. tf-JU • •f-'/mmW 1 0 CCD 10 

^i^lit^tSMLCSSl 3 3(Ct^t#5Ci?; 

^PiMLCS^i 3 3 t&ici&m-eZZfrZbTn?. M 
LCA--^-yi33 ©S?®±©^mi4?lMI^ f K 3 9 
*jj:c>*8 2t*. ^P6 (gfSS) 3 7 £^t?S#i2ffiii£3 6 
Kg^ftS. Stgl 3 3*062^3 6F*q©^RS3 7* 

F-'7-f+ , <'7-f , + 8 0^©) *ffi^/c^imS«Mfc 
fRO&^&tftltf&^fc^. ^-^fEigUgl 0CK±-3 20 
T3m<*n/cy - F 1 3 C©S£gBfc*S#-A< • r— 7* 
0^2 3 8^ MLCSS1 3 3±©^? F3 9&C 

mtfiZft-c^zvv&'e^Zft'c^z* y — F l 3 c©fftj 

iaate. f ^ 7"1 2±©^7 K 2 3 6KSiSn5. ML 
C<Dmm±K.$, v F 3 9 lis E C y - F • -7 -f +■ 8 

o <,cim ?n*. ^mmiazmftKDj: 5 isi3 3 
<Dmffi±mw£&ttux&5t%immm*ft sees*, a 
?§*-cec y- f - «7-f+8 oa*!tfsra-s. 5®M*fc 
» <b «-$>j&S"C frl $ n -s ©£ e5 <■ 

B^^-h 2 0 0*i t MLC13 3©*l±}c, ** 30 
-Jl/3 8 i^'v F3 5. 3 948^8 2©JI©|8Ht}f A 
StiS. *rfticJ:-oX. MLCStSl 3 3±©^-_> F3 
5i. ^ 2±©^*y b'2 3 5*s£Zf2 3 6lcmm 
Zfttt F 3 5©K±©) sK-Jl' • t— ^©*r-;U 
3 8 i©f B l(c^6tj^*!^/c6$tx-S. F 2 3 5 
fc<fct>'2 3 6ti. 45S&fc«f§£f-^iE£fT StciblC? v 
y'tMLCmmi 3 3©ra«Cr--^ - BB«Jll 0C##A 
3 41 SfJiC . C - 4 S«r«C F3 5 (C^fe^ 
SftSC ±t,ctj:-?-Cl*tc 0 ±3£<DJ:ylC, - x- 

■7'©^;U2 3 8 tt. tf-^ • 1 0 CF«3©^2 1 40 

5tioT. tf-A - y- Fl 3Ci. MLC1K1 3 
3 fCtt«6jA*4T./c«^ieiB«3 6 tC&mZfttcE v 
F3 9i©Kicg^$n^„ ftofv'WXS/cfciiaig© 

flfe©§B# t <Dmm<otcif). y-K • 9^+8 3 aw* ^ 

ft-5. & 5 1 o©**-;u • ^-7'©Ji<-;U3 3 8#, 
-JU • 7—^1 0CF*1©^3 1 5£iI-oT. fcf-A - «J 
-P81iECA,F82 <D|ffl-CSStt*#l*. >t * F 3 

MLCISI 3 3teS&j££ftfc-K-yr^>(X$ftfc 
Btt*^to*8 3*5^:^8 4 Jc^^txSo C-4«A 50 
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tc#-)l2 2 5(1 7- 9 7" 1 2±©^;/ F 2 3 4 iML 
C 1 3 3±©^? F3 5 A©ffflfc:g£-£fcfc6'r. 
^-^2 2 5tt(37n©J:^K:. feS12 0 0fc<tl>T 
-7*1 OC&c-tfA^LSftfc?!^ 2 6£iIoTjlD f £. « 

->Hg£ 2 2 5 tt. SSOfi^c y 7 a-&tc «fc 
-DTfffrftS,, A,F35Att, MLCS^ 3 3f*3© 
l£2 3 OCCgSttStia. »SfJtX h>8 5#. 
1 2©^°18 Q®±.<£m.&ftX^hW&XmZftXK> 

[0075] ^mmmicsi^fttcyf>-ji' ■ f— tb© 

tBS^f-7 10CB, t» ^-i>rt©tB5«l^ici^ 

* tciz± < 3 n a t ». ©P^C £ * -Y 7© 5^ v 7 

■ftclb, ? ■? 7*i<fc c>'M L CSS 1-33 KH6*ti*' 

[0 07 6] CflV<» er-5/«, -^c? 
Ci, §1 5iC^k-rj: 1 yiC?-yyXtiitl^y F^rMLC 

*se c ^ v Ficmmtzm* y s F^Bi<t 
mcomm 1 oc (^tab*-^ • ?—yi ip*>j& 
m<D) ^-a • y- F©5ts«. ^«©^ 

8. 2 3 8fcJ:0'3 3 8 

[0077] ^^7-12(1 *'f^^^>7 :r ^>^ 
i**ffil>T> fflI^B®l7-7*A 1 0 C(C®^5tl 
f?7"12H, ^^Kl^I»I©<fc9(C. 110, 0 
12, II A^aMSM^ v K*«Afc*-*- F^ft 

^t#--* • f-7i octcs^sns. tmzft-c^ 

[0 07 8] -XlC. ?^12t, ^tl*g^§ titer- 

-y i o C3&5. 02 feje^e t,c7Ts-rmm<D#-* ■ t 
-y ■ x h y -y ytPbrnvmibft. ^«c, ^suy - f& 

^ (OLB) ^MLCSIgOEC^^y FiC*f 0T{ig£- 

to-a-^n-s. j!^©i»be#. u— if. $td,z* 

7*-r T >, ^-^'5r;Vfc<fca ! ^6i?K-SEC^<> Fi©K"C 

CS«±(Cg< C <t AiT'# So * » 7-<ta«±©^© 

ttMM2 0 0*5^-^ 7' 1 2©T^§Bg3n5,, 
[00791 I16B, TAB^-f-^'A^ 
-^8UB#1 1 4(CiIJjn©^ltS!lg (EC) F^rfe 

tch?tc#><D. m\ 5ti5imrj:?-yytmmimi&<D¥- 
mm&rn-t. c©*jisrw. a i 6fc^riijn©ECA 

F 1 1 Q*&r>xmmt£ECm£>*.*>tctttcib. 
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##7>h • !»ftAffl*'<9 F© 

»*« (TAB8HW1 1 4©S1 1 5£«L-Cjix.£) 
MLC1S1 3 3±©afcCC«fliiiJtt&EC<rC9 Fl 1 
6©»*fi;t.5«£K:u:. ? 9 ^OAlftt'* ' FCCttit 

ami 1 4©*±ewc*siiai©Ec-"ty 
[0080] jgis±©^ffl piets io 

fc<fc LSIf-y b fcS^fflfc <£ C«J 

[0 08 1 ] 

[»w©ab*] &,±3mhtc*.>>uz. c©^©*^ 20 

«. * * :/fl2MW£»-C& < . 9- v ■Jtp&SfcD'* v F"^ 
©&R6 tf-A • y - h"C«MtBE®Cfftt 5 Cttfr 
£fctigi&fc'-A • y- K*J8t»fcJKiHnefc«Mttc 

[0 08 2] 

[m 1 ] c©^©^ ?:/ • #>7*-t >t? - y—y'&m 

[0 2 ] mV)- Fmia*r?l8,TZM<D> #-* - -r- 30 

[ 0 3 ] 2 © ague®-? fcfcfffi^-r. 

[04] i'J7 • tf"-;u- 7— ^©tf-AffigCK:^-^ 

*»i3rr*J6mu— if • e-A^-r. 

[0 5 ] If-*- KCcJ:-5>MJE#^©S4©^'-;P • y~ 

[06] ^*«j6-r&*ffi*5i-*- 
[07] T-^cJ:oTb-A©^ct;i<-;t>£0j&-r 

■5i!u©*'-.H/ • ^--^ • t-A^^-r. 40. 
[08] T-^^J:-ortf-A©Sg|J(C^-^?:^f 

■5bu©^-^ • T- 7" ■ br-A^^T. 

[09] &mt£mvt<Dmm< l cj:-oT:T--s>mm.-?2>c± 

*i-C*-5> b*-A©B2?iJ?:^-r„ 
[010] 2®©**-.U/ • f-^ft5^1Sff5 

[0 1 1 ] 0 1 0©»JS<D«£tt»£iS-r. 
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[012] ^»t8iiWT2o©{f-^2p.Ei 1 -zxvmmy. 

[01 3] 01 0-01 2©W<fcOa®S^5ft< Lfc^ 

[014] #yv-*&ii^- h{c«fc^r3tJ#3ti/c^i© 
-y'^mt. 

[015] jK-jV- f— 7'?:ffifflLr^iEStl/cMLC 

[ii6i^^- z;mmm<Di&M(ommw < e c > 

[*?#©i&Bjn 
7 *yv-»g 

9 

10 7—y" 
1 1 X7*ner v h • 

12 LSI @SS^ y 7' 

1 3 mfo^-M. ■ y-F 

1 4 & 
1 5 BJ?L 
1 6 m 

1 7 m 

1 8 & 

1 9 

2 0 fffflfly- F - sff^Y >^ (OLB) jfi 

21 wfflijy- f • >^ ( 1 lb) « 
2 8 rtfljjy- F • >y 

40 

4 1 ^-5T80';-* 

5 1 7*H^-^hS*7>7 - 
5 2 7Xf 

5 3 U>X 

54 & 

5 5 x -j 

5 6 y'u-i- ■ 7~ — y 

6 0 >*)\>7, • Is—y^eHi. 
6 1 M 

6 3 MTi&ifT. • i>* > h 

6 4 ttI^»XYZf-^ 

7 0 7—7. . . 

7 1 fff 

72 «aiDy-n« 

8 8 «»e-A-y-K 
107 Sfii?^^!! 

1 1 0 tf-xu-resuB 

112 ^ «r ^ 



8 3 4 7 4 
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(15) #H¥5-2 8 347 4 
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C72)«K# • T> FU - ^exn^-Y ?7 
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